he surgical repair of apical pelvic organ prolapse (POP) includes vaginal and abdominal approaches. 1 The vaginal approaches are lessmorbid than abdominal approaches.However, abdominal approaches provides lower recurrence rates and less dysparenuia than vaginal approaches.
the study. We retrospectively reviewed the records. Within the MISC group, 17 were laparoscopic (LSC) and 3 were robotic (RSC). The mean age was 59 (34-76). Postoperative follow-up less than 6 months were the exclusion criteria in this study. Patients were divided into two groups according to open or minimally invasive surgeries. The demographic data were similar for both two groups (Table 1) .
STUDY DESIGN
One of the women was presented with bilateral hydronephrosis, and the others were presented with vaginal masses. All women had Grade 3 or 4 prolapse according to Baden-Walker system. 4 All women were evaluated with urodynamic investigation preoperatively. The urodynamic study consisted of uroflowmetry, meausurement of postvoid residual urine (PVR), cystometry and measurement of valsalva leak point pressure (VLPP). Most of the urodynamic investigations in this study were performed according to ICS "Good Urodynamic Practice" guidelines after it was published and the ICS terminology was used for all definitions. 5, 6 International Consultation on Incontinence Questionnaire -Short Form (ICIQ-SF) was used to assess the continence. 7 All patients underwent sacrocolpopexy as previously defined either via abdominal (ASC), laparoscopic (LSC) or robotic assisted laparoscopic (RSC) by experienced surgeons (BC, OD). [8] [9] [10] All patients received intravenous antibiotic at the beginning of the operation. The operations were performed under general anesthesia. We used type 1 polypropylene mesh (monofilament, macroporous) which is fashioned into a Y configuration (Figure 1 ). Concomitant transobturator tape surgery was performed in 4 patients and sacrocolpopexy with uterus preservation was performed in 4. Intraoperative complications were grouped according to the Satava classification system (Grade I, incidents without consequences; Grade II, incidents repaired intraoperatively; Grade III, incidents requiring reoperation) and postoperative complications were grouped based on the modified Clavien system. 11, 12 Success or failure was determined by physical examination. The presence of stage 2 prolapse or more at any anatomic site was considered as fail- The median hospitalization time was greater in ASC than MISC group (4.0±0.145 days vs 2.95±0.387), however not statistically significant (p:0.052). The women who underwent concomitant transobturator tape surgery were continent after the procedure ( Table 2 ). The median ICIQ-SF score was decreased from 12.5 to 0.2 after the operation.
The median follow-up time was significantly longer for women undergoing MISC (64.78±6.93 months vs 24.42±4.31 months, p<0.001). The patient who had bilateral hydronephrosis due to the prolapse was improved after the operation and didn't have any symptoms. A total of 3 complications (15%) occurred in MISC group and 1 (4.7%) in ASC group. There were no intraoperative complications in both groups according to Satava. As postoperative complications, 3 Grade 2 (1 constipation and 2 de novo urgency) in MISC group, and 1 Grade 2 (de novo urgency) were observed in ASC group and classified according to the modified Clavien classification system.
The women who had de novo urgency were responded antimuscarinic drug treatment. There was not any other complication after the procedures.
The objective cure rates were similar for both ASC and MISC groups (90.4% vs 90.0%, p:0.678). Grade 2 prolapse was seen in 4 patients at followup (2 ASC, 2 MISC), however vaginal erosion was not. The subjective cure rates were also similar for both ASC and MISC groups (90.4% vs 85%, p:0.534).
DISCUSSION
In the present study, we present the outcomes of the minimally invasive approaches; MISC with traditional approach; ASC which needs an incision of laparotomy. The objective cure rates were similar in patients who underwent MISC and ASC for the treatment of POP (90.4% vs 90.0%, p:0.678). The median hospitalization time was greater in ASC than MISC group (4.0±0.145 days vs 2.95±0.387), however not statistically significant (p:0.052). Many authors have performed clinical studies comparing anatomical and subjective outcomes of ASC since Lane reported the sacrocolpopexy; abdominal approach in 1962. 10 The transabdominal approach has been compared with transvaginal approaches for the treatment of vaginal vault prolapse in recent studies. [13] [14] [15] It appears from these studies that the transabdominal approach may be more effective. The success rates were found to be 80-94% for ASC and 69-80% for the vaginal ap- proach. [13] [14] [15] In a cochrane review, Maher et al reported clearly that sacral colpopexy has superior outcomes to a variety of vaginal procedures including sacrospinous colpopexy, uterosacral colpopexy and transvaginal mesh. 16 Although the ASC has excellent objective and subjective cure rates in the surgical management of POP, ranged from 78 to 100% it has a longer recovery time. 2, [13] [14] [15] A minimally invasive approach may overcome this limitation. Eventually, MISC has provided an excellent alternative to open sacrocolpopexy. Existing literature, MISC has less morbidity and faster recovering time when compared with the ASC. 16, 17 Notwithstanding, there are few studies comparing advanced laparoscopic and robotic assisted laparoscopic approaches with traditional open sacrocolpopexy approaches. 18, 19 The latter, the literature is limited regarding the long term efficiacy of MISC. 20 The disadvantages of MISC were longer operation time and learning curve. Nevertheless, the advantages of MISC provide; less postoperative pain, shorter hospital stay, better cosmesis and faster recovering time. Nezhat et al. reported a 100% success rate in 15 patients who underwent LSC for apical vault prolapse with a 3 to 40 months follow-up time. 21 Claerhout et al. declared a 98% anatomic cure rate at a mean follow-up of 12.5 months. 3 In this study, the outcomes of MISC were as sufficient as ASC ( Table 2 ). The objective cure rates were 90.4% for ASC and 90.0% for MISC (p:0.678). The subjective cure rates were also similar for both ASC and MISC (90.4% vs 85%, p:0.534). The median follow-up time was 61.3 (11-90) months. However, the median follow-up time was significantly longer for women undergoing MISC (64.78±6.93 months vs 24.42±4.31 months, p<0.001).
Complication and intervention rates after ASC and vaginal approaches has been also evaluated by Diwadker et al. in a systematic review and found to be a higher reoperation and complication rate among women undergoing vaginal approaches. 22 In a Cochrane review of surgical operations for POP has been declared that ASC was better than vaginal approaches in terms of lower recurrent vault prolapse and less complication. 2 However, vaginal prolapse repairs, are often faster and offer patients a shorter recovery time. 23 Minimally invasive approaches aim to bridge this gap and to provide the outcomes of ASC with less morbidity. Pantazis et al. compared open and MISC in the treatment of POP and the cure rates were similar for both groups at one year follow-up. 24 However, the mean blood loss was significantly greater in the open arm and the number of hospitalization was less in the MISC group. 24 In the present study, the median operative time for ASC was significantly shorter than for MISC (151±5.073 minutes vs 239±10.511 minutes, p<0.001). However, the median estimated blood loss was significantly higher for ASC group (159.00±9.838 mL vs 66.50±8.152 mL, p<0.001). In addition, the median hospitalization time was greater in ASC than MISC group (4.0±0.145 days vs 2.95±0.387), however not statistically significant (p:0.052). In a study similar to our own, Paraiso et al. observed a longer operative time but less blood loss and shorter hospitalization for women undergoing MISC. 25 Maher et al. concluded that there was no difference in serious adverse events for ASC and MISC.2 In this study, postoperative constipation was seen in one case for MISC group. Although some studies suggest a high rate of postoperative bowel dysfunction, few data were reported about the effects of sacrocolpopexy on bowel function. In a review, Ganatra et al reported a rate of 9.8% bowel dysfunction in the postoperative periods after LSCs. 17, 18, 23 However, most of the bowel symptoms resolved within 6 mo. Further studies should investigate the bowel symptoms with preoperative and postoperative assessments in patients who underwent sacrocolpopexy to contribute literature especially for de novo constipation, fecal incontinence, perianal pain, etc.
Although there is no standard definition for prolapse recurrence, a prolapse extending beyond the hymen or the onset of new prolapse symptoms in any patient is regarded as a recurrence. 26 Maher et al. concluded a lower rate of recurrent vault prolapse on examination after the sacrocolpopexy operations than vaginal approaches. 2 Recurrent prolapse reported 0% to 13%.2 Ganatra et al found the prolapse reoperation rate as 6.2% after LSCs. 23 Hsiao et al. found no recurrent apical prolapse in their series of 25 patients whom underwent LSC. 17 However, Antiphon et al found 33% re-operation rate in 104 patients. 27 In our study, a patient in MISC, who had prolapse recurrence on early follow-up, was underwent ASC and prolapse reoperation rate was found to be as 0% for ASC and 5% for MISC. Sacrocolpopexy with uterus preservation was performed in 4 patients according to their wishes and these patients were in MISC group. There were no any technical or surgical problems during the procedures.
De novo stress and/or urge urinary incontinence after sacrocolpopexy is a well-known complication for the surgeons. 2 In the reviews of Cochrane's database, conflicting data are mentioned about the prophylactic surgery for concurrent incontinence during the repair of apical prolapse.
2 Urge incontinence after sacrocolpopexy can ocur in up to 33% of patients after ASC. 2 However, its etiology is not well understood. In our study, all patients had urodynamic investigations preoperatively. We simultaneously inserted TOT in 4 patients who was found to have urodynamic SUI, preoperatively. None of these patients developed per-or postoperative additional complications. TOT was satisfied in all patients. The mean ICIQ-SF value was declined to 0.2 postoperatively which was 12.5 preoperatively. De novo urgency was seen in 1 of ASC (4.7%) and 2 of MISC (10%) groups on the postoperative period. These women were responsed from antimuscarinic drug treatment. There was not any other urinary symptoms after the procedures.
Mesh erosion is a compliacation after ASC and reported 3-12% of patients. 8, 28 A higher erosion rate is seen in vaginal approaches placed meshes (up to 40%). 29 Ganatra et al reported the erosion rate in LSC as 2.7% with a 24.6 mo follow-up period. 23 Mesh extrusion was not seen in the present study. However, there are several studies showed the complications including mesh extrusions. 16, 27 Robotic sacrocolpopexy has been used at some instutions using the da VinciTM system. 18, 19 The operation time and learning curve was higher in LSC than ASC. It is not certain if the advantages of robotic surgery will overcome this problem. However, early experience from the Mayo Clinic with RSC showed excellent outcomes and low complication rates. 30 We performed RALSC on 3 women in this limited study. The applications of robotic surgery continue to expand and will be used further in the future.
Although, this study is benefit for the literature of the outcomes of ASC and MISC techniques, our study has several limitations. The data were collected longitudinally and verified retrospectively, which could have introduced error. Another limitation of our study is the lack of validated preand postoperative questionnaire data for symptoms of pelvic floor dysfunction. However we used ICIQ-SF to assess the continence. Hence, the cure rates might have been overestimated since pre-and postoperative prolapse status was not assessed with validated questionnaire in our study. Nevertheless, we used Baden-Walker grading system in this study. Last, we added our 3 robotic cases in LSC group. This might affect the results. However, our results are similar existing literature. Despite these limitations, our results suggest that MISC is as safe and effective treatment as ASC for the management of POP surgery in women. Future studies comparing ASC and MISC should be prospectively designed to overcome existing limitations.
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